The spontaneous circadian motor activity of first generation (F1) hybrid male C57BL/6 X C3H mice irradiated with gamma rays on the 14th day of gestation was studied at the following ages : young (6-7 months), adult (12-13 months), and old (19-20 months). Doses were 0.1, 0.2, 0.5 or 1.0 Gy . A 12-hour day-night cycle was maintained with light on at 6:00 hr. Spontaneous circadian motor activity was recorded with a capacitance-induction motility monitor for 48 consecutive hours. Activity was measured at 2-hour intervals, and the data stored on computer discs. The activity of the 1.0 Gy group recorded at 22: 00 and 2:00 hr for young mice and at 2:00 hr for adult ones was significantly higher than that of the age-matched control group. Results suggest that male mice irradiated with 1.0 Gy at gestational day 14 show nocturnal hyperactivity in the young and adult stages.
Animals
First generation (F1) C57BL/6 X C3H hybrid male mice were used . All were bred and reared in the laboratory as follows: C57BL/6 females, 10-14 weeks old, were caged nightly with C3H males of the same age. The presence of sperm in the vagina the next morning was taken as presumptive evidence of pregnancy. The day on which this was determined was designated 0 day of gestation. All offspring were weaned at 4 weeks of age and separated according to sex. Each mouse was housed individually in a standard laboratory cage (27 x 18 X 15 cm) with saw dust on the floor from 2 months of age to death. The ambient regulated temperature was 22±2°C. A 12 hour day-night cycle was maintained with light on at 6:00 hr. Food and water were given ad libitum. Each of the 4 irradiated groups and 2 control groups was made up of 15 male mice. The mice were tested at 6-7 (young), 12-13 (adult), and 19-20 (old) months of age.
The experiment was performed in accordance with the guidelines outlined in "Animal Experiments", established by Yamanashi Medical University.
Irradiation
On the afternoon (between 15:00 and 16:00 hr) of the 14th day of gestation, pregnant mice were exposed once to whole-body gamma irradiation from a cesium-137 source irradiator. During irradiation, the unanesthetized mouse was restrained in a plexiglass box. The radiation dose rate to the midline of the mouse was 0.17 Gy per minute. Four dose levels were used; 0.1, 0.2, 0.5, and 1.0 Gy. The control mother was handled in the same way and placed on the platform in the plexiglass box but was not irradiated.
Recording
Spontaneous motor activity was recorded with a capacitance-induction motility monitor (Natumex KN-70H, Tokyo). This device is based on the principle of a tuned oscillator circuit which is off-tuned when any new mass is introduced into its electromagnetic field. Movement of an animal across this field therefore leads to a change in the tuning which is recorded as a "count" . The apparatus was housed in a 40 X 30 X 15 cm box. A system of two high frequency oscillator coils was mounted immediately below the top of this box. The box also contained the rest of the oscillator circuit, an amplifier, a pulse former, and a counter 6-8 . Each mouse was tested by placing its home cage, with the mouse in it, on the stage of the apparatus. The sensitivity of the apparatus was adjusted for 4 scores indicated on the monitor when a plastic cylinder (1.5 cm in diameter) filled with 20 ml of physiological saline solution was moved at the rate of 10 cm/sec on the stage (Fig. 1) . Spontaneous motor activity was recorded for 48 consecutive hours, starting at 6:00 hr. Activity was measured at 2-hour intervals, and the data stored on discs for a personal computer (9800VM, NEC. Tokyo). Two-day averages were used in the analysis of results.
Data Analysis
The statistical analysis of the behavioral data was done by an analysis of variance (ANOVA). Scheffe's procedure was used to determined the differences between individual groups, p<0.05 being considered significant. All the data were processed on a computer (Macintosh IIsi) using StatView,Ver.4.0. 
RESULTS

AND DISCUSSION
The numbers of mothers, offspring (male) and animals used, as well as the body weights at 6-7, 12-13, and 19-20 months of age of the 4 irradiated and 2 control groups are shown in Table  1 . There were no differences in body weight among the 3 groups at any age level, and no behavioral deficits were found in any of the irradiated or control groups.
Spontaneous motor activity of the irradiated and the control groups at every age level during the twelve 2-hour blocks was roughly constant between 6:00 and 18:00 hr; however, it increased abruptly at 20: 00 hr rising to a high level between 22: 00 and 24:00 hr , then decreasing gradually (Fig. 2) . A significant difference in activity was found among the control, 0.5 and 1.0 Gy groups at 22: 00 hr (F12,42]=5.177, p=0.0098), and at 2: 00 hr (F12,42]=4.382, p=0.0187) in young age animals and at 2: 00 hr (F2,42]=3.589, p=0.0364) in adults. Subse quent analysis of the data showed that the 1.0 Gy group had significantly higher activity than the control group, (p=0.0378), (p=0.0256), and (p=0.0490), respectively. Norton et al. reported that rats irradiated with 1.25 Gy of X-rays at gestational day 14 showed nocturnal hyperactivity at 5 months of age, as measured by photocell counts of locomotion in a residential maze9). They did not, however, make measurement at lower dosage levels. Our results show that motor activity during dark hours of young and adult mice in the 1.0 Gy group was high in comparison with that of mice in the age-matched control group and that there were no differences among the control, 0.1, 0.2 and 0.5 Gy groups at any age level. There are reports of young or adult rats irradiated with a low level of X-rays during the middle or late stage of fetal development changing ambulation or rearing in the open field test2,3,10> The open field consisted of 2.5 cm holes placed 9 cm apart in the floor"). The number of holes into which adult rats, previously irradiated with 0.5 Gy at gestational day 15, dipped their heads was higher than that for the controls. 
